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IntroductionEpilepsy is estimated to occur in 50 million people worldwide.1 More than 80% people with epilepsy come from middle-income countries and tropical areas, such as Indonesia.2 It is estimated that there are 1–2 million people with epilepsy in Indonesia, although there is no exact data yet.3 Epilepsy is a brain disorder with predisposition to generate at least one epileptic seizure, which affects neurobiological, cognitive, psychological, and social aspects of an individual. Epileptic seizure is a symptom that occurs momentarily due to abnormal neuronal activity in the brain.4Forty percent of epilepsy cases are caused by symptomatic etiology, meaning epilepsy with structural brain lesions. Most of them begin in one hemisphere of the brain, or known 
as focal epilepsy.5 Structural lesions that are the etiology of epilepsy can be seen from neuroimaging, such as Computed Tomography scan (CT scan) and Magnetic Resonance Imaging (MRI). CT scans use ionizing radiation technology that is able to generate brain images withexcellent hard tissue imaging and moderately good soft tissue imaging. MRI uses 
a magnetic field that can produce clear imaging of the brain so that it can be used to determine the characteristics and progression of lesions that are the etiology of epilepsy.6Based on the explanation above, it can be concluded that brain imaging is an important tool in epilepsy, especially focal epilepsy, which generally caused by structural abnormalities (symptomatic) that could be seen from neuroimaging results. In Indonesia, there are no data on the etiological distribution 
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Abstract
Background: Focal epilepsy is the most common type of epilepsy that can be caused by structural lesions. Images from neuroimaging can show those structural lesions that may point to the etiology of epilepsy and would affect the management of epilepsy. The aim of the study was to explore the possible etiology of symptomatic focal epilepsy from neuroimaging result at the Neurology Outpatient Clinic in Dr. Hasan Sadikin General Hospital.
Methods: This study was a cross-sectional descriptive study. The medical records that fulfilled the inclusion criteria were collected at the Neurology Outpatient Clinic of Dr. Hasan Sadikin General Hospital from the year 2017. The inclusion criteria were symptomatic focal epilepsy patients that had abnormal neuroimaging result.
Results: In total, there were 71 medical records collected of which eight etiologies of symptomatic focal epilepsy were found, that were vascular disorder caused by strokes (33%), tumors (21%), hippocampal sclerosis (20%), infections (11%), head trauma (6%), malformations of cortical development (4%), vascular malformations (3%), and phakomatosis (1%). Vascular disorder was the most abundant etiology found in all brain lobes, except in temporal and frontal lobes, which also most often caused by hippocampal sclerosis and tumors, respectively. 
Conclusions: Vascular disorders due to stroke, is the most abundant etiology found in symptomatic focal epilepsy, therefore, stroke patients need to be informed about the possibility of having epilepsy later on.
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of symptomatic focal epilepsy that causes epilepsy, which will affect the further management of epilepsy. The aim of this study was to explore the possible etiology of symptomatic focal epilepsy from neuroimaging result at the Neurology Outpatient Clinic in Dr. Hasan Sadikin General Hospital Bandung.
MethodsThis study used a cross-sectional descriptive design with total sampling and conducted at the Neurology Outpatient Clinic of Dr. Hasan Sadikin General Hospital Bandung. This study had been approved by the Health Research Ethics Committee of Faculty of Medicine, Universitas Padjadjaran with ethical exemption number 814/UN6.KEP/EC/2018.Subjects of the study were 368 medical records of symptomatic focal epilepsy patients at the Neurology Outpatient Clinic of Dr. Hasan Sadikin General Hospital in January–December 2017. Data was taken at the Neurology Outpatient Clinic of Dr. Hasan Sadikin General Hospital in September–October 2018. Sample 
of the study was obtained by selecting the subject with inclusion and exclusion criteria. The inclusion criteria in this study were symptomatic focal epilepsy patients at the Neurology Outpatient Clinic of Dr. Hasan Sadikin Hospital in 2017 with abnormal neuroimaging results, either from CT scan or MRI. The exclusion criteria wereincomplete medical records of patients, such as the absence of electroencephalography (EEG) results or information regarding the epilepsy lobe. In total, there were 71 samples obtained 
that fulfilled the inclusion criteria. The demographic data assessed were gender and age. Age was grouped into several groups, with a division per 10 years. The clinical data assessed were epilepsy lobe type. Types of epilepsy lobe are categorized as frontal lobe epilepsy (FLE), occipital lobe epilepsy (OLE), parietal lobe epilepsy (PLE), and temporal lobe epilepsy (TLE). The etiological data was obtained from neuroimaging results and will 
be grouped according to the findings. Etiology data of symptomatic focal epilepsy based on epilepsy lobe was presented in frequency
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Table 1 Characteristic of Subjects
n (%)Gender   Male 33 (46)   Female 38 (54)Age (years),  mean  (SD) 39.66 (17.32)   10–19 years 10 (14)   20–29 years 13 (18)   30–39 years 15 (21)   40–49 years 14 (20)   50–59 years 7 (10)   60–69 years 8 (11)   70–79 years 4 (6)Clinical Epilepsy lobe   Temporal lobe epilepsy (TLE) 51 (72)   Frontal lobe epilepsy (FLE) 10 (14)   Parietal lobe epilepsy (PLE) 6 (8)   Occipital lobe epilepsy (OLE) 4 (6)Neuroimaging   CT scan 38 (54)   MRI 33 (46)Total 71 (100)
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ResultsThe number of epilepsy patients in the Neurology Outpatient Clinic of Dr. Hasan Sadikin Hospital was 368 patients, in which 231 patients with focal epilepsy, and only 113 patients had neuroimaging, either CT scan or MRI. From the neuroimaging results, only 71 patients had an abnormal brain imaging as shown in Table 1.The data showed that there were 38 (54%) females and 33 (46%) males. The majority of epilepsy patients (n=42; 59%) were aged 20–49 years with the mean age was 39.6 (range 14–79 years old). The most common type of epilepsy lobe was temporal lobe epilepsy (n=51;72%) . Neuroimaging in the form of CT scan was 
carried out in 38(54%) subjects and MRI was performed on 33(46%) subjects.The most abundant etiology was vascular disorders, accounting for 24 (33%) patients. The vascular disorders found in this study were caused by two things; ischemic stroke (n 22; 30%) and hemorrhagic stroke in ( n=2;3%) subjects. The etiology of symptomatic focal epilepsy obtained from neuroimaging results was listed in Table 2.The symptomatic etiology of focal epilepsy was based on epileptic lobes (Table 3). In temporal lobe epilepsy, the most abundant etiology found was vascular disorders and hippocampal sclerosis, both were in similar perccentage (n=14; 27%).  Vascular disorders were most often caused by ischemic stroke, occurring in 13 (26%) patients. In frontal lobe epilepsy, the most abundant etiology found 
Table 2 Etiology of Symptomatic Focal Epilepsy at the Neurology Outpatient Clinic Dr. Hasan 
  Sadikin General Hospital in January–December 2017 
Neuroimaging  
n = 71 (% per total)CT scan MRIN (%) N (%)Vascular disorders 24 (33)     Ischemic stroke 15 (21) 7 (9)     Hemorrhagic stroke 2 (3) -Tumors 15 (21)     Low-grade glioma 4 (6) -     High-grade glioma - 2 (3)     Arachnoid cyst 1 (1) 5 (7)     Meningioma 1 (1) -     Cancer metastasis 1 (1) 1 (1)Hippocampal sclerosis 3 (4) 11 (15) 14 (20)Infections 8 (11)     Tuberculoma 6 (8) 1 (1)     Toxoplasma 1 (1) -Head trauma 3 (4) (1) 4 (6)Malformations of cortical development 3 (4)     Focal cortical dysplasia - 3 (4)Vascular malformations 2 (3)     Cavernosum malfomation - 1 (1)     Arteriovenous malformation 0 (0) 1 (1)Phakomatosis 1 (1)     Sturge-Weber syndrome 1 (1) -
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Table 3 Etiology of Epilepsy Based on Epilepsy Lobes 
Neuroimaging
Total
N (%)CT MRI 
N (%) N (%)Temporal lobe epilepsy (N=51) Vascular disorders 14 (27)     Ischemic stroke 8 (16) 5 (10)     Hemorrhagic stroke 1 (2) -Hippocampal sclerosis 3 (6) 11 (21) 14 (27)Tumors 10 (20)     Low-grade glioma 3 (6) -     High-grade glioma - 1 (2)     Arachnoid cyst - 3 (6)     Meningioma 1 (2) -     Cancer metastasis 1 (2) 1 (2)Infections 4 (8)     Tuberculoma 3 (6) -     Toxoplasma 1 (2) -Malformations of cortical development 3 (6)     Focal cortical dysplasia - 3 (6)Head trauma 2 (4) 1 (2) 3 (6)Vascular malformations 2 (4)     Cavernosum malformation - 1 (2)     Arteriovenous malformation - 1 (2)Phakomatosis 1(2)     Sturge-Weber syndrome 1 (2) -Frontal lobe epilepsy (N=10) Vascular disorders   4(40)      Ischemic stroke 2 (20) 1 (10)     Hemorrhagic stroke 1 (10) -Tumors 4(40)     Low-grade glioma 1 (10) -     High-grade glioma - 1 (10)     Arachnoid cyst 1 (10) 1 (10)Infections 1(10)     Tuberculoma 1 (10) -Head trauma 1 (10) - 1(10)Parietal lobe epilepsy (N=6) Vascular disorders    3(50)     Ischemic stroke 2 (33) 1 (17) Tumors    1(17)     Arachnoid cyst - 1 (17) Infections   2 (33) Tuberculoma 1 (17) 1 (17)Occipital lobe epilepsy (N=4)  Vascular disorders   3(75) Ischemic stroke 3 (75) - Infection   1(25) Tuberculoma 1 (25) -
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was vascular disorders and tumors (n=4; 40%). Vascular disorders were most often caused by ischemic strokes in 3 (30%) patientss and the most common tumor found was arachnoid cyst, found in 2 (20%) patients. In parietal and occipital lobe epilepsy, the most abundant etiology found was vascular disorders in the form of ischemic stroke, occurring in 3(50%) patients and 3(75%) patients, respectively.
DiscussionsFocal epilepsy is the most common type of epilepsy, caused by structural lesions There are eight etiologies found in this study, which are vascular disorders, tumors, hippocampal sclerosis, infections, and malformations of cortical development, head trauma, vascular malformations, and phakomatosis. The most abundant etiology found in this study is vascular disorders (33%) consisting of ischemic stroke (30%) and hemorrhagic stroke (3%). This result is similar to several other studies in India2 and Hongkong7, showing that cerebrovascular disease, such as stroke, is the most abundant etiology in epilepsy.About 30–50% of patients with brain tumors experience seizures.8 The brain tumors in our study consist of high-grade and low-grade gliomas, arachnoid cysts, meningioma, and cancer metastasis. Furthermore, our study, hippocampal sclerosis occurres only ini 20%, making it the third most abundant etiology, however, hippocampal sclerosis occurreds in slightly lower (10%) in Chinas.7 Tuberculomas and toxoplasmosis infections occurre a small portion (11%) in our study, similar to study in China7 including tuberculomas (4.3%) and other infection (11.9%). Interestingly, in Sub-Sahara Africa9 region, epilepsy cases in adults can be caused by a parasitic infection, including toxoplasmosis.As for the incidence of epilepsy might be occurred after head trauma over 15 years, mild trauma (3.5%) and severe trauma (12.2%).10 Malformations of cortical development in the form of focal cortical dysplasia might be also occured. Focal cortical dysplasia is the most common cause of refractory epilepsy in children and the second most common etiology of intractable seizure in adults.11 Vascular malformations can be caused by cavernous malformations or arteriovenous 
malformations. The risk of first seizure occurrence is about 2.4% person per year in people with cavernous malformation and 1.1% per year in people with arteriovenous malformation.12
The Sturge-Weber syndrome (SWS), as one of the most common forms of phakomatosis, is a segmental neurocutaneous vascular disorder associated with port-wine stains, ocular vascular abnormalities-associated glaucoma, and leptomeningeal capillary-venous type malformation. Seizures in SWS occur in 75-80% of all kind of SWS and more than 90% in patients with bilateral involvement.13 In this study, phakomatosis in the form of Sturge-Weber syndrome is only found in 1% patients. The limitation of this study is that this study has been conducted for a short period at only one hospital in Bandung, thus, it could not describe the etiology of symptomatic focal epilepsy in Indonesia as a whole.In conclusion, vascular disorders, i.e. stroke, are the most abundant etiology of symptomatic focal epilepsy found in the Neurology Outpatient Clinic of Dr. Hasan Sadikin General Hospital. Other etiologies found in this study are tumors, hippocampal sclerosis, infections, malformations of cortical development, head traumas, vascular malformations, and phakomatosis. Therefore, stroke patients need to be informed about the possibility of experiencing epilepsy in the future.
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